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Abstract An introduction was given to an approach to realization of economical operation of hydropower plants which was based
on the penalty function dynamically amended power-flow relationship and the optimal algorithm. According to the result of short-
term optimal regulation the plan for unit start-up and shut-down could be formulated and the economical dispatching of loads could
be realized by the approach with some constraints such as the efficiency difference between different units the cost of unit start-up
and shut-down the region of cavitation and load vibration the usability of units and main wiring mode taken into account. Case
study shows that the approach can be used to solve the multi-constraint problems for economical operation of hydropower plants and
can be well combined with the short-term optimal regulation in power market. Moreover the approach is easily to be programmed
and fast in calculation.

Key words hydropower station economical operation plan for start-up and shut-down load dispatching dynamic programming
penalty function

1.1

50539140
1978 — E-mail scutaoch @ gmail . com

30 - 2007 27 2 Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn



1.2
1.2.1

¥ OoOoooomOoooO
wn

=12

SNt =N, t +N,
i=1 i%K
N[ 13 < NS% h
Qimin = Qi N[ l = Qimax
Q; Nt -
N; t
it T
96
900s C; ¢ )
X, t t l
1 0 K
13
5% Qimin Qimax
i
nt t=12 m
3
10~15h 150
20%
Nilsson
1
3 /MW 4
2 C;
M
Ci= Qw9 g1 p 2
2007 27 2

Tel 025-83786335 E-mail jz@ hhu. edu. cn

Qw M
7
P
1.2.2
5 _
Qi N, =0; N, +aA
a
a = 1 a = O A
A
50 ~ 100 MW - 1
2
400
T’; 300
E 200
@]
100
0 50 100 150200 250 300 350 400 450 500 550
N/MW
] —_
400
~ 300
& 200
Q100
0 50 100 150 200 250 300 350 400 450 500 550
N/MW
2 —
1.2.3
Qi Ni =0, N; +pB
B i B

hitp // kkb . hhu. edu. cn 31 -



1 B

1.2.4
—— L
3
6
J=0
[kt Bl L =]
_ AP T<Sum(V) &<
Qi Ni - Qi Ni +98177H 5
AP =
L. T<Sum(V)&/<D
Fi
110kV 220kV
O— 0
1B 2B 3B 4B
3
2
1
4
5 4
1 3 /MW
3
4 ; 0.035 110 000 m
J J i1 1
Ni i1 Qm QOL] :
1~ Jj Q, HJ .
1} H C oot ool e
d 01779 17 25 33 41 49 57 65 73 8l 89 97
=8
5 96
3 _
6
550 MW 5
5 110000 m*/ - 28
5 29 76 77
96
32 - 2007 27 2 Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn



B /MW /

MW 1 2 3 4 5 6 '’
0 00 00 450 0 0 0 0 450 0 216566
2 015 00 450 0 0 0 0 450 0 216566

O O O O O O O O O O
28 6 45 00 450 0 0 0 0 450 0 216 566
29 7 00 00 2900 550 550 550 150 550 550 1967679
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O O O O O O O O O O
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O O O O O O O O O O
96 23 45 00 450 0 0 0 0 450 0 216566

2900 MW
1 5 1 M .
2 6 2003.
4 2 DUDEK G. Unit Commitment by genetic algorithm with
4 specialized search operators J . Electric Power Systems
Research 2004 72 299-308.
- 3 M .
1998.
9% 4 A O
J. 2002 23 20 1-4.
5 AGC
J . 2002 8 7 91-94.
6
J. 1999
17 3 38-39. 2006-06-30

21

6  YANG Dai-quan SHEN Zhu-jiang. Two-dimensional numerical
simulation of generalized consolidation problem of unsaturated
soils C //7th Int Conf Computer Methods and advances in
Geomech. Cairns 1991 1261-1266.

7 YIN Zong-ze  SUN Chang-long ~ MIAO Lin-chang.
Consolidation of unsaturated expansive soils C //2nd
International ~ Conference on  Unsaturated Soils. Beijing
International Academic Publishers 1998.

8 Chang C S DUNCAN J M. Consolidation analysis for partly
saturated clay by using an elastic-plastic effective stress-stating
model J . International Journal for Numerical and Analytical

Methods in Geomechanics 1983 7 1 39-55.

9 .
J. 1996 3 33-41.
10
J. 2006 28 2 264-
269.
11 . J.

2007 27 2 Tel 025-83786335

12

13

14

15

16

1991 13 5 70-78.

SHEN Zhu-jiang. Reduced suction and simplified consolidation
theory for unsaturated soils C //Proc First Int Conf
Unsaturated Soils. Rotterdam Pairs Balkema A A 1995 1533-
1540.

RAHARDJO H. The study of undrained and drained behavior
of unsaturated soils D . Saskatchewan Canada University of
Saskatchewan 1990 259-269.

BISHOP A W ALPAN I BLIGHT G E et al. Factors
controlling the shear-strength of partly saturated cohesive soils
C //ASCE Conference on Shear of Cohesive Soils. Colorado

University of Colorado 1960 503-532.

AITCHISON G D. Relationship of moisture and effective stress
functions in unsaturated soils C //Pore Pressure and Suction
in Soils conf.London Butterworths 1961 47-52.
FREDLUND D G RAHARDJO H. M.

1997.
2006-08-16

E-mail jz@hhu.edu.cn http //kkb. hhu. edu. cn - 33



	F13: 
	F14: 
	F15: 
	F16: 
	F17: 
	F18: 
	F19: 
	F20: 
	F21: 
	F22: 
	F23: 
	F24: 
	F25: 
	F26: 
	F27: 
	F28: 
	F29: 
	F30: 
	F31: 
	F32: 
	F33: 
	F34: 
	F35: 
	F36: 
	F37: 
	F38: 
	F39: 
	F40: 
	F41: 
	F42: 
	F43: 


